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Abstract 

PROBLEM TO BE SOLVED: To obtain excellent adhesiveness after heat aging and oscillation 
bending even under severe condition requiring heat resistance and oscillation resistance by 
laminating a plasma-treated outer surface layer of a fluorine resin tubular inner layer and a 
thermoplastic resin outer layer through silane coupling agent. 

SOLUTION: A thermoplastic resin outer layer 2 is laminated on an outer periphery of a fluorine 
resin tubular inner layer 1 . An outer peripheral surface layer 1 a of the inner layer 1 is plasma- 
treated. The plasma-treated outer peripheral surface layer 1a is laminated on the thermoplastic 
resin outer layer 2 through silane coupling agent. The outer peripheral surface layer la of the 
plasma-treated fluorine resin tubular inner layer 1 contains fluorine and carbon whose F/C ratio 
is 90 percent of its initial value (a) or lower. Mutual function of the silane coupling agent on the 
surface layer 1a after plasma-treatment is strengthened, and adhesiveness is improved. 
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tt. H8£Uft*»>-;b4 afc^UT%|^©jff*g£ 40 

[00 5 5] tLX. i/-Jlffl4<D*<Dm<Dfim£LX 
it, mi HZ^kt^^lZ, i>-;bSP4$:Z^gPii:LT^ 
mft&M 2 3 SrSWCfc <fc <r \, 2 3 ti. 

ttWy«24JC«kt>T. SiSg6i:PIT^tl^^SP^ 

2 sti, ±IHKS2 2©^4ncf8tte>*ife,K;i/XS:^ 



10- 30764 

14 

KfcttrtJf 1 > #ffJAy-*5*>--;i/W4tt. _biB=J^5¥ 

i/-)iomRtLxit. <&iziB&?z>$j<Dxim<. ± 

ffi©2^<Z)^K4 a, 4 b<D%(D J P±mi/-Jl£<Dm 

JV4 b (E!9#fiS) T*feS. Ell ltc£^T\ 0 

[0 0 5 6] ±%Z?ffiM&^2 3 £tf*Lfe7«ySRfSflgaif 
* ttftff 1 ©T^XVflPIjgg 5 icMt-S^A gffi 

7 ? agasss&Rrt* 1 *>\ 2 3 tf>-3» 

e>2/-MP4 fcitl/^Hmg^ 3rt(CtA$lXT3 
nSriBSU 3©^^^^2 3«)fffi^ffi!l©i/-;i^P4 

&aoTJsa£7'9Xv^ffi®Ra5rtfc»Astis. * 

2 3 rt$:®g1-^l^tCti, K^^>7"2 6®f^fflfCJ: 

y, ie«=2 2 $tj1lt, ^^^^2 3 fttf%j&m6 «t 

y %A^«M£Kfli C*&0. l~10Torr) 
v^JMigg 5 rt/vDSAtf^fCRfrit a ns «fe 7 
£&&. 

[0057] z\(d&o\z, ±mm<D3k<!$xm±7?x 
•*wm&Mirz.£\zi^^ yvmmmm'ftsHminfr 

^^JSSPl aS:, Mfe<ZF/CftCD%m0Wmm (A) 
lzj&i8tz>z£.WT*i*&. z.(DF/cmt, wi&<D£o 
fC, ESCAT?WJ£LfefflS^e». 3.CDE S C At±, ^ 
m^3^g (fljxlf, 5 600C1, ULVACPH 

yr-fes. 

[0 0 5 8] 

Mb@XIK:Al. Kai, 2 (1 4 8 6. 6 e V) 
X?H£fJ# : 1 0 kV, 2 0 mA 
iS g : 2 0'C 

: 3X 1 0-STo r r 
[0 0 5 9] iBfi«Bco^TJi3RWi:flW , rK 

[0060] *-f. mmm&tfimMiz9t&.^ tib 
i tc^-r v xy >^spj a~ f zmm b 

Ac. 
[0 0 6 1] 
»1] 



15 



(9) 



16 



3 0 7 6 4 



v 



A 




B 




C 




D 




E 


j3- (3. 4-x^->->^o^\^>;u) x^Mj;* h*;> 


F 





[0 0 6 2] 

feJ:t»3kjSrttWfe»v\ fro. ±Ri/5y&*iy 
2/9>**vyU>^jWA~F«:ffl*\ bto&DEI 2 tCjR 20 

[0 0 6 3] -r^tob-b, ±is^M»tfi^^a3 tc 

*»JETEFfc#Ufil/C, P"3S6. Omm, m&0. 
2 5mm(DETFEHffKMIltj»Kbfe. t>W7», 
C1C9E T F EWgftftM 1 fc8*ffi7*5X7«g8« 5 ft 

JC£jK>7*7K:J: y 1 0"3To r r iCttEESftfcft. # 

0. 0 7T.orr<7)WBSWBi:Lfe. 
[0 0 64] -eUT. ±MEMMM6(D9M9 afilfC, E 30 
T F ES^t^^jS 1 £#A U Kfl&ffiff 1 0 £ <fct>V 

JS89S13. 5 6MHz. iii*2 5 OW<0H5JfffiW#& 

£j&U JJBE T F E^t^p^jl 1 CD^MSUlglS 1 a fC 

*t l t 7*5 xwmzfii* ^vmm *im.\jt~ 
[oo6 5] o£ic, ±mzf : ?x-?'timzMLt-7vm 
«hs*wwjji 1 &. ±ist/^ ^ 7* u > sow© 3 

1 2 (C^A U ±!37 >y ^flSSigftrtJff 1 ©7 s 40 

^x-^vmm^m^m^ 1 aco^aic, ±13^5 >^ 
t^jcd^?* (i*y-;u»as:i»<) n. ±137*;* 

*f±T, 3xi0"7g/cm2 t^Si^fC^fofe. 
[0 0 6 6] OOVT, 

^^^aG79MHiivii^ i mm 

1 3 ic^A U ±137 yjfflffllfflWm 1 ©ifeSfr 6 



[0067] -?-lt. i^mmm^^ymivzf 

I»ai)Wl4AMU J¥#0. 7 5mmC9±-fD 

> 1 2 <p a 1 2 : tow 7%**) m^mz^mmm 

&33, ±ia±-fn>i2§^ 
« 2®Jgfi£li, ±W O > 1 2 & 2 4 0'CtC!S5£Lf-*WI 

[0 0 6 8] 

eases 7] jjB7^imsinrKFWi%2jmss2: 

frtf 0 . 0 8 mm, W&\-MT'&& E T F EM<DM&& 
0. 1 7mm©2jl«Jt(D7->^ffiBli^l : ^iS«:^ 
Ufeo *au*i0Mi, *Sfi«ii:W»K:UT«SR*-x«: 

[00 69] fcfc, ±ffiartMT***#«E TFEfffl 

[0070] [?g«E T FEJg<mffiffl) 
jJO^^ilLT'lry^x^EC (JrVf-^V^v 

EC&ETFECl 5%IE"£Lfc. 
[0 0 7 1] 

BdSOT 8 ] ±137 y ftmiOMHKAIf 1 OftMlzim 

^aa^Bftirapui 2 <mmmt. lt. ^iacD« 
[0072] ±fa*ffi±-< n> i 2 ti, Tiatcs 

iHBR** e> J& S % COT' & 6. 

c^m±^ d>i 2 mfcwtim mw&ij-^y^ v 

^tLT'!r7fi>EC (^->y7 L i>7'^^7 • -f># 
-±i>3±M±M) &«v\ rcWryfi^ECfet^ 



® 

17 

n>12Cl 3%m&Lfz. 
[0 0 7 3] 

0. 1 2To r rt Lt^M 

[0 0 74] 

[iiSg^J 1 1 ±127 ?^gi?gRrtJI 1 i3 «fc tfJtffiMft 
[0 0 7 5] 

[tf*0J 2 ] ±127 y **UB!§«l*|*lJi 1 £ «fc ac±ISR 

^Mis^f-s 2 (ommmt l-c mz<&&4 ^ 
x. mzvak 4 tc^f ms® y? y&D v?vy vrn z 

[0 0 7 6] 

[amis, 4] ±m7vmffi^wg-mmi&±v± 



© 

(10) t&rm- 1 0 - 3 0 7 6 4 

18 

tCafc******:^ fro. ±l2i/v>*^-v7"U>^*M 
t l/t. faa©&4 tea** a^cofy 5 v y f 

2 0 kHz, ffi^jO. 4 k w(D&frlZX, *&tfrr**To 
fc. fcfc, H14fCfe^T. 3 1 ttffiffl&ffai 3 9tt 

10 [0 0 7 7] 

[JtffcW 5 ] ±127 yjm&NtWM 1 C it>±l2^ 

xjK*S^WS^Sa(RSI OKffi^b^xsmSK. BX- 

6 0) ©2 0%X*y-;i4m££JSV^JiW£, 

i tmfflcLxffi&fr-xitmaLfc. 

[0 0 7 8] 
»2] 





^ jg « 
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4 
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ETFB 


ETFE 


ETFE 


ETFE 


ETFE 














CDF/Ctt 


0. 5 


0. 5 


0. 5 


0. 5 


0. 5 




x^x 
-rim 


x^x 


^X 


xe?x 


X^X 




A 


B 


c 


D 


E 




PA12 


PA12 


PA12 


PA12 


PA12 



[0 0 7 9] 
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19 



(11) 



#H§¥ 1 0 - 3 0 7 6 

20 





£ tt * 


6 


7 


8 


9 






BTFE 


BTFE 


ETFE 


ETFE 




- 


ETFE 


- 


- 




0. 5 


0. 5 
* 


0. 5 


0. 7 




x^x 


X5»X 


x^x 


x^x 




F 


A 


A 


A 




PA12 


PA12 


mm 

PA12 


PA12 



**ETFE*ffl«i5fCfe^Sffi7?*S. 
C0 ° 80] * * »4] 





* « ff 


l 


2 


3 


4 


5 






ETFE 


ETFE 


BTFE 


ETFE 


ETFE 
















0. 5 


1. 0 






0. 5 




X:7X 








X?X 






A 


A 


C 






PA12 


PA12 J 


PA12 


PA12 


PA12 



(008 1] 0±©ie.{CtTSSgLfc^6Ml~9o D n 
flSSflrfKrtE 1 OMS^cDM^M; (F/c) . ^© 



[00 8 2] [7 -y ^SIS^^Mro^aSJiODM^ 
(5 600Ci ULVAC PHI&9© T 
[0 0 8 3] 



(12) 



21 



1 0 - 3 0 7 6 4 



22 



BfegX»:Al, Koi,2 IK (1 4 8 6. 6 e V) 
X$gffi:ft : 1 0 kV, 2 0 mA 
2 O'C 

3X1 0~8To r r 

coo84] iw&aysmmm wi^m<mmt. j 

IS K 6 3 0 1 izmmhXfiotz. "t&;fo*>, 0 1 
2tC^t-<fc-9{C, *8Bsfc-;*&*a (L) 10mm£fc 

vwmmm'wm 1 £ <ttm^tt«flis^s 2 &- 

otISU 3<D§ISa30!ttiJC«fcy3l3B5aiK2 5min/ 

[008 5] y >Sjtls^cDg^Kl ±I3S 
mg©$j;eKffl^3tW->:/;!/£, 4 or, 1 6 8 

HSBBOD*ffTf*VU> (Fuel C) tC»im ±ffi 
teHH8«©H*i:l*»K:UT, 7 yacNBRHttRAJI l 
i:3©t*i®®^M(c^S^^RrM«im^2 £ * 



10 



[0086] mgit$m<DWi%m ±ieg*&g© 

8tetcjgv^*Ofc-y->:7;b&, 1251c, 240^40 

[0087] w&ts&vGfimffl m 1 3 izTikt * e> 

tC, 4 1 (2 5 0 mm) <DM^£«!i£l^ 

Oi?3'Y>h4 2CH*U #ffl^i§M8 0'C^T» 
^4 1rtl:W/yj> (Fuel C:^#y- 
;i/=8 5 : 15, #8Ei£) $»*-*4 
1 (Dfri%4 1 a 5r^PP^[6jtC^rfj± 1 0 mm, Jfi&m 1 
0 0 0 c p m©&#-7? 5 0 0 0T4ga«^I£l^ L 

[0 0 8 8] 
»5] 





H « 


1 


2 


3 


4 


5 




3, 8 


3. 8 


3. 8 


3. 7 


3. 7 


if V U >«»a(D 
fc*5*g (N/raO 


3. 3 


3. 2 


3. 3 


3. 0 


3. 0 




3. 4 


3. 3 


3. 3 


3. 3 


3. 2 




3. 1 


3. 1 


3. 1 


2. 8 


2. 8 



[0 0 8 9] 



»6] 
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(13) 



#HH¥ 1 0 - 3 0 7 6 4 

24 





£ Jil H 


6 


7 


8 


9 




3. 7 


3. 8 


3. 8 


3. 7 


ifc3f*& (N/mi) 


2. 9 


3. 3 


3. 1 


2. 9 


(N/hm) 


3. 2 


3. 4 


3. 3 


3. 2 


<N/naO 


2. 8 


3. 1 


3. 1 


2. 8 



[00 9 0] 





it t* w 


1 


2 


3 


4 


5 




3. 5 


0. 1 


1. 0 


1. 2 


2. 0 




2. 5 


0 


0. 6 


0. 6 


1. 7 


(N/a») 


2. 6 


0 


0. 9 


1. 1 


1. 8 


(N/snO 


2. 6 


0. 1 


0. 7 


0. 8 


1. 5 



[0 0 9 1] ±l2*5fe«tt)^6o^^e,, $36091 

ItWot. 40 
[0 0 9 2] iftlcfcfLT, _fciaft7®*Sfc&»&, JttR 

[009 3] 



[0094] tfe, ±ia^>^yy;>^iiib 

T> ±EHBW (1) T*5&a*iSfc(Z>S:J§^fc»#fC 
tt. J:U«EL^BJKH4feJ:UqaBiiBA&6gi#S*i*« 

[0 0 9 5] £e>lC. ^XV«!@S:i6bfe±IE7vlR 
1SBIim^ScD^M^JiSi55:, 7-vm!S^ (F) 
IfeiRJjS^ (C) k©j:b (F/C) tffufffift (2) 



(14) 



4$flPF 1 0 - 3 0 7 6 4 



25 

[0 0 9 6] ±!B7v*|»JiaK««rt»feJ:tf 

[0097] ±137 vmmwm^nmt.mm 
[0i] 3^^<o«^*-xG)««Brc*«. 

[S 2 ] *^<0«SR3h-^CD«fi£S:jBWi-r Sil5S;0T- 

[03] *m%<mi&*-x<?m!iiz&\,^ 

[04] *^(Wf^-^tCfeVNT. JWI&gSWfcfcl 
£art1iS£0T*3D-5. 

[05] *fgBJ©Mf^-XfCfe^T, «5&feflH3.fctf 



26 



[06] *SmOD«S^^-^®iiftSfcj3^T, XltW- 

1-£lg5S0T'$>5„ 
[08] 2^8WfCfe^*«EE^5XV«!a@gK©2/-;i/ 

[09] *«w»cfews«E^5Xv«sg@sa©^c!)fB 
[010] *«wfcfews«E^xv«^ai©-e© 
[01 1] *m}<Dm%*-x<Dmmzis^x. ^iuc 

[012] im*-x<D&m&*m&&BK.wa* 

[013] ^d-N-^©Mffl^T-©f!B^ffiCDS!l«$:5» 
^•t--5«5S;01?S)-5. 

20 [0i4] smmiz&vttu+Mmmmmomm 

1 yvmsmwrnm 

2 MffiWf 



[01] 



[02] 



la 



2-. ft *r Meatus & *n 




[E94] 



[05] 



[01 2] 



18 



.a ; 





(16) #mjlp 1 0 - 3 0 7 6 4 

[011] Ml 3] 




